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Abstract 
 
Finite difference scheme with uniform mesh for planar waveguides with arbitrary refractive 
index profiles that take full account of any smooth index variation and index discontinuity was 
derived for TE and TM-polarized waves. Second-order accurate discretizations for TE, first- 
and second-order accurate for TM at index discontinuities around interfaces between 
segments of different index profiles are presented. At the computational boundaries, 
transparent boundary conditions have been used. The scheme was implemented for 
anisotropic waveguides with diagonal permitivity tensor and examined by using samples with 
various refractive index profiles, ranging from simple step- and graded-index up to 
complicated refractive index profile waveguide structures composed of either isotropic or 
anisotropic materials. For simple cases where the results of other methods are available in 
the literature, the proposed scheme shows very good agreement. 
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